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Description 



,0001] This invention relates to solid pharmaceutic. 

polypeptide IC1 1 88,630 which provide continuous release of the polypept.de over 

position is placed in an ^^P^SSnZ^Ci of certain drugs over an extended period fo.lowing 
[0002] It has long been appreciated that the continuous release or ce y com p OS itions have already 

LngL administration could have significant pract^ 

been developed to provide extended ^.^Tj^ JS^Snp-l Easton, Pennsylvania, U.S.A., 15th 
Remington's Pharmaceutical Sciences, published J ^J^JJSJ^ 1631-1643), and aftertopical ad- 
Edition, 1975, pages 1618-1631) ^^^^^ A^l-* method of parenteral adminis- 
ministration (see, for example, United Kingdom Patent ^~7~~ ' ' a , let or a ,i, m , containing the drug, 
tration is the sub-derma, injection or implant a on o, a o d body, to^xamp P ^ ^ ^ ^ 

andavarietyo, such implantable d * v ^ 

polymer matrix proceeds. sustained release formulations are well known, and include pol- 

[0 003] Suitable biodegradable Po^sjor s nn ™ jn an aqueous , phys io,ogical-type environment, 

yesters, which gradual* become degraded by ^^"^^ nydroxy carboxyiic acids, and much prior art has 
Particular potyesters which have been u^ 
beendirectedtoporymersderivedfroma-hydroxycarbox^ 

activeforms, andgrycoiic acid, and copolymer he^ 
^3,887,699;^^ 

etai, Ufe Sciences, 1976, 19, 867-874, wooaianc , e« , , Jouma , o{ p ha rmacy and Pharma- 

et al Bulletin of the Parenteral Drug Association, 1 976, 30, 306-31 wise 

cology, 1978, 30, 686-689 and 1979, jnclude copolymer s of lactic acid and glycolic acid as 

mammalian body temperature, say up to 40°C, for up to ^ months- ^ Specifjcation 

[0005] United Kingdom Patent ^^^J^^^SSrli "the only prior art known to us which 
UbU773,919)andUn*^^ 

makesanyreference to extende or sustained re ^°^°^ polypeptides is apparently entirely speculative, 
no specific example of any such formulation and th ' £^ of drugs which can alleged* be incor- 

appearing, as it does, only in an extensrve Mnjj j*^ m £J S^S-S the other drug types referred to in that 

and of relatively high molecular weight WonriPt r release of a drug may be either continuous or discon- 

[0006] It is to be appreciated that -sustained or^djd r >» fad 9 ^ ^ ^ ^ jR particular 
tinuous. We have now discovered n fact, that n many cases ■ » manufacture of a formulat ion of an acid- 
teaching of United Kingdom Spec, , cation Nal.3^209. s appl.e Ho i h wer an extende d period of 
stable polypeptide, the release of the '"^^^^ «™ a P o| y ,actide P ° ,ymer 85 ^'"^ 
, time, may also be discontinuous. during which no polypeptide is released 
in the said Specification is often P r f° d ^ is released, a second period during which 
or is biphasic, and comprises an initial P^""^ 

little or no polypeptide is released, and a third period during which i mos ot in b| polypeptide from which, 

By contrast, i is an object of the present invention ^^^^^^ZS. with no periods 
o apart possibly from a relatively short initial induction^ peno* are used in this specification solely 

has no "plateau" phase. fChemical Abstracts, 88, 7904/n, 1 978), two formulations of 

r^rc— ^^^^^^^^^^^ 



claim 1 . 
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culatory system, of a warm-blooded annual atthough i n do ry a faelween 35 and 40 , c . 

icked by aqueous liquids, 

plantation, in conventional clinical or veterinary manner. ,„ vsntorl mav be designed to provide 

00,1) Wenavediaooveredthatapharmac^ 



weight (M n ), i 



Mw. 



by choiceof the proportioned^ 

ion. or of the particle size in a formulation ^jSJjJJ '^^SXL freedom of choice in defining 
controlled to some extent by the nature of the P*""*"^ T^eLn for a polypeptide of high molecular 

^g^ 

polypeptide proceeds by two distinct and indapanda ^T^^^^^, and for low molecular 
polypeptide out of the polylactide-polypept.de matn x C °T ^ woJnSe oer se and subsequently, as the polylactide 
polypeptides, some V*™***"^^ aqueous channels, 

becomes degraded, diffus.on of aqueous P 0 Wpe^de soluton . ma o H he case of , ow mo . 

[00131 In general, the compatibility of polypeptides ,n pa ylact.de POjJ™» ■ ' ™» ■ v jf|c mteracXion 

Liar weight (up to, say, 6000 molecular weight) potypep "^J^^^J^SS*^^ interacts with 
w ft hthepo,y.actide,fore X amp,^ 

the terminal carboxyhcac.d groups m the polylactide «eca environmenti re | ea ses very little polypeptide by 

a polypeptide/polylactide formulation, when Combinations of polypeptide and polylactide, 

diffusion through the polymer ^"^'^JL^ in high molecular weight polylactides. Even 
matrix diffusion is at a minimum for high molecular w«gM W on y placing the composftion in an aqueous 
when some matrix dtffusion resulting ,n ^>^^^ SZ because the diffusion of peptide into 
environment, by release, from or very near the surface th. soon- as compo sKion to its surface, 

polylactide is insufficient to resutt in contmuous transport o water diffuses into the 
10014] When a polypeptide/polylactide composrtion is p ace an ^ peptjde solution . This 

, matrix, and is partitioned betweer « P^ 6 ^/^ and' polylactide, is incompat- 

aqueous polypeptide, obtained when absorbed water is P a ^° ne "^ *™ P &Q that absorpt ion of water by the 
1 with, and insoluble in, polylactides, P**^ out of th^e composition. If the 

composition still further reduces initially then the compositions are incapable of releasing 

aqueous domains of polypeptide so formed are discrete and | isolate m p continuity increase s with in- 

5 polypeptide. However, the possibility of the ^ UMU » ^^.^'^on of water and when the con- 

basing concentration of peptide in the 

tinurty of aqueous polypeptide domains ^^^^^^t. not through the polylactide matrix, but 
position, polypeptide starts to be released from the formulate b J a ^ 8 0 ^ near the surface have ex- 

through aqueous polypeptide channels. ^ ^Z Z aqueous P^ep' de which exists in still isolated domains 
o tended so as to reach the exterior of the con ^^^^^^ ? or diffusion becomes available. For high 

r^r^c^^ 
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sequentupondegradationo^^^ 

— but is biphas, and ^^J^^^^^ **» ** h T* S2 
which essentiaily no polypeptide . rele ase d , "J^SIS that, by appropriate choice ot the parameters of the 

[ne degradation-induced phase commence earlier or both. ^ ^ concentration of the poiypeptide 

[00171 The initial matrix release phase is difficult to ^e«ena ° m tts hydrophilicity. 

Ke matrix, and to a limbed I extent, to the nature ^^^J by appropriate choice of polylactide 
[0018] The degradation-induced release phase can ° e ™ a ° e m tnan lac tide-rich molecules), M w 

opposition (more glyco.ide-rich polymer mo.ecu.es which degrade more ^ ^ ^ ^ ^ 

(mo. P ecu. e sof.owmo.ecularweigh^ 

and polypeptide concentration (a higher polypeptiae concen facilitate polypeptide release). 

Tuently Ire rapid generation of continuous aqueou f^^^Z S» start earlier, it is also necessary to 
0019] V However, as well as requiring the degradation ^J^X th. to* duration of this phase is sufficient 

,evei a! which aqueous channels are formed can be us, sd. ^ mo(ecules Qf |qw , , 

» duo.dLrefromrr.aldogth.meas^^ 

[0022] We have turfner diseoyered that the profile of P«W»f\ is wn8 „ polypepMe release rs 

placodes is almost exactly parallelled hy the prolite ot war ' ^ ' a ' nd convere el y , when polypep- 
~ous, watered ^ 

. 

composition in an exactly parallel manner p0 , yP e P tide release and/or water absorption 

s,er:rc^^ 

illustrate compositions of the invention. 
40 A. Molecular weight of the polylactide component 
A 1 Low molecular weight polypeptide. 

„, foonuWionewere — "^dsins ^ WM oMhe ~^Z5£Z£Z 
^ht.nda.Trp.Mct.Asp-Phe.NH ^^^^^mc^Ls^^ 
proportions o, .TdLTa d the ultraviolet absorpdon a, 277 om was 

but the dead period las. ^" s f", 7,^1 00 rot solutloo In eMorofornfcO.11>. there 
A , Si*, were —red os,n 9 1« by we, 9 h. 0, the synthefc ,-b.da a„.. 9 ue 
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Qju-Hls-Trp-Ser-Tyr-D-SBrtO-tBuJ-Leu-Arg-Pro^zgly-NH,. 

BV o, low Mw (Inherent vises!,, C a 1 g/100 X soMion In c h ,=,o.„ m =0.1,). .here 
was continuous release from T 0 . 

n— »*««<.^« 
continuous release from T 0 . 

Sigh molecular weight, and achieves a continuous release of the polypept.de from T c . 



UG 


Dead period (days) 


100/0 


no release 


75/25 


51 


67/33 


34 


50/50 


15 



used, up to about 50% glycohde. 
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20% incorporation, the biphasicity lactlde „, nlg „ mole ci,lar weight, which gi.ee biphasic release 

^==== 

D. Molecular weight distribution molecular weiqht distribution (polydispersity) was obtained by mixing 

A solution of a potymer blend of « lde ^ U ' ar o W ^ h M ' educed specific viscosity of a 1 g/1 00 ml solution 
solutions of a 50/50 polylactide of Mw= 200,000, (intrinsic vis- 

chloroform=0.115), (3 parts by weight) and a 50/ C I D.L j"*J*^ and the mixture was cast to gfce a 

cosity=1 .08), (1 part by weight). and this was then moulded to give 

different molecular weights, or by appropriate^ contro ^ molecular weight p0 fylactide species 

and such polylactides confer important advantages J 

allow an essentially immediate release of mte of elease of the polypeptide. In addition, the b.endmg 

E. Thickness of the implant 

,, A so,utionono % byweighto^ 

acid and grycolic acid units, and of M w ~ 60 C , was cast ,n ,lms a £0* ^ 
showed continuous release of tetragastrin from T 0 , and at 28 days, 
85 75 and 66% of their tetragastrin content. 

,,Theuptakeoft^^ 

of D,L-lactic acid and glycolic acd umts of ^^^^ the bu / er solution successively after 
0.06, 0.12 and 0.20 cm was measured by remov g^nten^by scintillation counting. After 5 weeks, the 
varying times of immersion, and measunng the tm.um content by s ^ 
different thickness slabs had ported respect,ve^ 20 1 5 and 11 / y 9 ^ ^ rf water 

the polypeptide more slowly than thinner ones. 
E'eratrStorrbolatiohtorihtramosco^ 

,0025) suitabie solid ^J^JJ ^Lrtic need,, or trochar are preferred. Such conv 
pellets, and cylindrical rods wttich can be are well known in the pharmaceutical art. 

further feature of this invention. 



No. 


Polypeptide 


Polylactide inherent viscosity* 


-SlyeolWe™ 


% Polypeptide 


1 1 
2 


ICI.118630 
ICI.11 8630 


0.2—0.5 
<0.2 


0.2—3 
0—3 


5—50 
0.1—50 



ai/gu gp=i "~ 

KmeZ M.'n *> i » '» s^ 00 ' md °' h ' 9h POl,d ' SPe,S " y 
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such copolymers ol low molecular weight and as it. me » 0 , M ter lnan about 

Lmber 4.0„.31 2 discioses copolymers a« « J^^pJ ntl ^,1^1/l()9^Ch. m ic.. 

?;r=rs=^^ 

'of lade acid and glycotic acid, «op^ 3,™* " Z presence of chaln-slopping agents, to give 
ring opening polymerisation of a mixture ol the »o eyclK ^rmers* thep ^ ^ ^ under 

p.r y lactides having an inherent ■^'"^"S in the polymerisation are glycolic acid-rich. 

b^=co P :^ 
i^nir^— 

he nngopening copolymerisation of ^the mixec ey* knowledge in the r»!vTr»r art. 
: „,o. some other known chain growth ^ to ':^T^o2cll basic zinc carbonate, diethyttinc. organobn 

^nrc:;^ 

, me polymer art, as regards time and temperature. „ Maaiie is a Heterogeneous polymer containing from 

,„0M] According ,.apmterr.d.ea,ureo,« 

. ^TSn^^^ 
diLinlactide/glycolM 

[0034] Whetherornotaparticular copolymer f " ^ 9e " e ^ um ' of the copo |ymer in, for example, deuterated 
Inspection of the 25 MHz «C nuclear <"***™^ fSSd In the prior art copolymerisation of lactic acid 
dimethyl suboxide. In a homogeneous cop^me ^ 

i0 and glycolic acid monomers, the resonance of the glycol c acid un t J te molecular environ 

appears as two doublets, as a consequence of »e drfte^app^J * * ^ ^ L=a lactic acld 

rnents in which this carbon atom can exist, namely G 8^ G^an- 0 < ^ copolymer , on the other 
unit, and the asterisk indicates the glycolic acid unit SS^STLU *> 80 that one ° f the d0Ub,6t S ' 9n 
hand, such as is used in the present inven ^ e h ^^ Lt, we find that in the spectrum of hetero- 

45 in the spectrum of the homogeneous copolymer *™* onen appea r S as two singlets. Thus, a "heteroge- 

5 o examination of their degradation. Thus when P'^J fe determined by n . m . r ., for a het- 

dried and sampled, and the ^«"*^J^ aslhe glycol o acid sequences hydrolyse preferentially. For 

erogeneous copolymer, the ° '"^J^^^^^^^jj^^'i^G Iwr^ins essentially constant as degradation P™9 re ?f 
ahomogeneouscopotymer.ontheotherhand^ 

[0036] The lactic acid content of th^opotymens V*^"™^ wnicn ' comprise s the ring opening copolym- 
55 0037] According to the invention the po^ 

erisationof the cyclic dimerof lactic acidandinthe^ 
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Preparation 1 

r., . ♦• .wdHiitnnniin a 2 13-necked round bottom flask-equipped with a 
[0040] Zinc oxide (16 g) was added ^^-^^^^'JJiSr. The mixture was stirred and heated to 
stirrer, a thermometer, and a ^-on continued for 8 h. during which time the 

about 13S-C. at which "W^^«*™<T^^ J. presS ure was reduced, and distillation was 
temperature rose to about 190-C When ^^^^^ the water condenser was replaced by an a,r 
continued until solid began to collect In ^ 1 ^^^^ y ^i^WMnimii^^^ i 

-1 ,4 - dioxan - 2,5 - dione), the cyclic dinner of t (ap proximatey 600 ml) three times, and the recrys- 

after which it had m.p. 124— 125°C. 
Preparation 2 

Preparative Methods in Polymer Chemistry ^J^^^m ZkLk crystallisations from dry ethyl 

82— 84°C. 
Examples 1 to 13 

[0043] Polymers of D,L-lactide and glycolide ^^e prepared as follows:- comrner cial D,L-lactic 

0044 Pure dry D.L-lactide (Preparation 1), pure d* glycol de WJ^^S of stannous octanoate in hexane, 
acid containing about 12% by weight of water, •J^^J,,^ preS sure, and the tube was heated 
were placed in a pre-dried glass tube. The ^^ tr !^^Z^ in powdered solid carbon dioxide, and 
at 160-C for 6 hours with constant ag.tat .on .f ^-JJJ^h chloroform (400ml). The chloroform solut.on 

;^TSrol^r u larpo,y,ac, W es»ere prepared oy^method:- 



lactide (L) 

(g) 


Glycolide (G) 

(g) 


L/G Molar 
proportion 


42.0 


0 


100/0 


33.5 


9.0 


75/25 


32.4 


8.7 


75/25 


30.0 


12.1 


67/33 


30.0 


12.1 


67/33 


30.0 


12.1 


67/33 


30.0 


12.1 


67/33 


30.0 


12.1 


67/33 


30.0 


12.1 


67/33 


23.0 


18.5 


50/50 


23.0 


18.5 


50/50 




" are outside the scope of the invention 
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(continued) 





Ex. 


D,L lactide (L) 

(g) 


Glycolide (G) 
(9) 


L/G Molar 
proportion 


D,L-lactic acid 


Intrinsic 
viscosity (dl/g) 


M w (approx.) 
low 


5 


12 


23.0 


18.5 


50/50 


920 ul 


0.126* 






13 


23.0 


18.5 


50/50 


1 380 |xl 


0.108* 


low 



t 0046] A.temativer/.the.actide.g.yco.ideandlactic^ 
octanoate then added to initiate the polymerisation. 



Example 14 (outside scope of invention) 

" r.0047] Apo.y«actidecomp ri s^^ 

viscosity of 1 .36 (50 mg) was dissolved in dioxan (1 ml), and 50 ul of a solut.on of ICi.118630, 

□tu-Hi 8 -Trp-S e r-Tyr-D-Ser(0-tBu)-Leu-Ar9-Pro-A2gly-NH 2 

s, 2ZS» — . period o. 30 3 8 days. a S evidenced b, <de pedd ..did* „ — 

described above. 
40 Example 1 5 

. Sd aTSa~ padod. « dd iadaddoa peddd b> we , 9ht , « 8ig „i„ g , 
Example 16 (outside scope of invention) 

55 ^K»wis=Kav^^=^M 
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. , **j „, Qininn «y and 1% bv weiqht of ICI.118630. The mixture was micronised at room temperature in an 

[0056] Female rats snowing i re guia 0 3 ml of the 1 % suspension. Both groups were monitored, by 

of ICI.118630 over that period. 
Example 17 (outside scope of invention) 

[0057] Tetragastrin hydrochloride, (Trp-Met-Asp-Phe-NH 2 • HCI), (200 mg) was dissolved in , . , mixtur e of dioxan (9 

§SSSSSSS5S5=SSS 

films of all three thicknesses:— 



Time (days) 


Cumulative % tetragastrin released 


0.02 cm film 


0.06 cm film 


0.12 cm film 


1 


9.6 


5.6 


4.0 


4 


14.9 


10.5 


9.0 


7 


20.3 


13.9 


11.7 


9 


25.3 


17.7 


14.8 


11 


33.1 


22.6 


19.4 


14 


48.6 


33.2 


28.1 


17 


61.9 


45.9 


40.5 


21 


74.7 


59.8 


53.2 


24 


81.8 


68.1 


60.2 


28 


85.2 


74.9 


66.4 


31 


86.9 


77.7 


70.9 


36 


88.5 


82.5 


77.5 


39 


J 89.2 


85.1 


82.6 



Example 18 (outside scope of invention) 

[0059] Tetragastrinhydroch.oride ( 40mg)wa S disso.vedinaqueou S dioxan(1:9b y volume),andaddedto aS o,ution 
of: 

(a) a polylactide comprising equimolar proportions of D.L-lactic acid and glycolic acid unKs, and having a reduced 
Pacific viscositv of 0 115 (as a 1 g/100 ml solution in chloroform), (120 mg), and 

S^«52o equimolar proportions of D.L-lactic acid and glycolic acid ^^n7ZZ 
Sinsic viscosity of 1 .08 (40 mg), in dioxan (2 ml). The mixed solutions were cast as a film, as descnbed in Example 
14, and moulded as implants weighing about 50 mg, and 0.02 cm thick. 

[0060] The release of tetragastrin from these implants was measured by the procedure described in Example 17, 

and the following results showing continuous release were obtained:— 



Time (days) 


Cumulative % tetragastrin released 


1 


0.6 
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(continued) 



i r 

Time (days) 


Cumulative % tetragastrin released 


2 




3 


16 


4 


27 


7 




10 


17 2 


14 


29.4 


18 


43.1 


23 


56.3 


28 


64.9 


32 


71.2 


36 


79.0 


39 


83.9 


44 


90.5 



20 Example 1 9 (outside scope of invention) 

120°C for 10 seconds to give implants 0.02 cm thick, weighing 10 mg (DoC umenta 
[0062] The implants were each placed in a 

release started immediately, and continued for at least 2 weeks releasing 10C-200 (ig per day. 
Example 20 (outside scope of invention) 

viscosity (1 g/100 ml solution in c * °™ f ^ vigorous ag itation. The mixture was poured 

of bovine proiactin (100 mg) in ^^°^^^'Z^ m6 then under reduced pressure [0.013 
ontoapolyletrafluoroethylenecotha d^ 

- rrroC^ 

60 mg were excised. , oma i 0 rats w hirh were then periodically bled from the 



receiving no prolactin in the implant, was s 
lowing results were obtained: — 



Time 


Plasma level of bovine prolactin (p.g/ml) 


Placebo group 


Treatment group 


1 


0.38 


24.7 


2 


0.45 


105.9 


6 


0.54 


7.7 


9 


0.72 


17.8 


13 


0.52 


65.4 


16 


0.56 


89.7 


20 


0.75 


288 
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(continued) 



Time 


Plasma level of bovine prolactin (ug/ml) 


Placebo group 


Treatment group 


23 


0.81 


142 


26 


0.84 


562 


42 


1.25 


1250 



Examp-e 21 (certain examples outside scope of invention as specifed in Examples 1 to 1 3) 

«= D ™i P «i i3wasrepeated,exceptthatthepolylactidewasdissolvedindioxan 
r0065] The process described in Examples 1—1 3 was repea 
Ed of in chloroform, and similar peptides were obtained. 

Examples 22— 29 

'acetic acid, and tha glacial acetic : acid K *^^^^ c for 24 hours, then at 60-C (or 24 hours. 



50 



12 



EP 0 058 481 B2 



* 5 1 1 I « 
5} « ^ q 8 *° 
o o o 



4 


i ! 1 1 S I 1 


Intrinsic 
viscosity 


0.234 
0.243 
0.26S 
0.257 
0.239 
0.262 
0.09* 
0.260 


D.L- 
lactic 
acid 


360 |ll 
120 Ml 
120 pi 

1.2 ml j 
. 1.2 ml 
056 ml 
1.38 ml 
0.12 ml 


UG Molar 1 
proportion 1 


60/50 
60/50 
50/50 
50/50 
50/50 
60/50 
50/50 
10070 


Glycolide 
(G) (g) 


26.7 
8.9 
8.9 
89.0 
89.0 
71.2 
17.8 




33.3 

II. 1 

II. 1 

III. 0 

III. 0 
885 
22.2 
20.0 


u 





Example 30 . 
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A *o,*a o, ,C, ,,«» was .prepared by ^ IIM^ "1™™^- 
anhydride-free gls 
ide).This solution 



[0072] A solution of ICI 11863U acetate sau w«o - -- - , h jth 1% water to remove acetic 

acetic anhydride-free g.acia, acetic acid. (The ^^^^^^^^ mgof IC1 118630 
anhydride) This solution was shown by high pressure!^ 

- gof pofylactide (prepare asm u ^»^^ ur^ pr^ra - 74-C to 



and the resulting solution was freeze dnear^ 

20% w/w pure 118630 base. 
is Example 32 (outside scope of invention) 

specific viscosity, of 0.1 26 (1 9/100 ml solution m cW0 /»'7';J* , 5 m , m a Ld with vigorous agitation. 

solution of chloroform), 
and the following results were obtained:— 



I Time (days) 



50% D,L-lactide 
50% glycolide 



Cumulative % tetragastrin released 



23.3 
27.2 
30.3 
36.7 
39.3 
44.5 
49.6 
58.8 
68.8 
81.5 
91.0 



67% D,L-lactide 
33% glycolide 



20.2 
40.0 



74.3 
81.9 



75% D,L-lactide 
25% glycolide 



100%D,L-lactide 



27.0 
29.7 
35.1 
37.9 
41.1 
42.8 
45.0 
47.6 
50.6 
55.5 
60.0 
64.8 
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Time (days) 


50% D,L-lactide 
50% glycolide 


Cumulative % tet 
67% D,L-lactide 
33% glycolide 


ragastrin released 
75% D,L-lactide 
25% glycolide 


100% D,L-lactide 
77.8 


59 
63 
70 
74 
84 




97.0 
97.2 


73.1 
77.1 
82.7 
85.0 
90.4 


81.5 
86.1 
87.5 
89.5 



Example 33 (outside scope of invention) 

«f n i lactic acid and glycolic acid units and having an inherent 
[0077] Apolylactldecomprisingequ^ ,„ dis ,, led dioxan (0 .25 ml) and a 

viscosity of 0.126 (as a 1 g/100 ml sol u on m chloroform (9^5 mg) was ^ ^ ^ was 

solution of mouse epidermal growth ^^f^J^Z ,„ a stream of nitrogen, in the dark. The f..m 

was done at 1 20°C. described above, but raised plasma EOF levels were not 

[0081] Implantation and plasma assays were done as descnbea 
observed until day 1 7 after implantation. 

Example 34 (outside scope of invention) 

LJlty of 0.093 as a 1 g/100 ml solution ,o cWorolorm , (4 0 m g «**^ ^ m|) and an „ ydride . 
„ ml) and a solu.ion o, mouse apidarnjar »™JJ*£^' f^ld fo, 24 h. Tha resuUing powde, was than 
rea glaoia. aoatlo aoid (3 ml) was addad. ^^Z^oZ wei g W „ g 36.1 mg. , k 

Example 35 (outside scope of invention) 

,0083, ,mp,an,s oontalnlng Oclna pr.lao.in wa,o p,apared as desodPed In Exampi, 20, » asing:- 

1 iaduoad spa* visoosity (1 * » "^^ST. 0, £ * aoid and glyoolio aoid un«s and having 

. ^:roir„7= 
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Claims 



Claims 

,actic and gVcolic acids made by a nng J^J^^™ . Lture of such copolymers, and an acid stable 
dimer of glycolic acid in the presence of chain s ^^SSta- encountered within the composition dunng 
polypeptide which is not signtficantly hydrotysed ^S^^ou. pnys iological-type environment, ex- 
the period of use envisaged, which composition, J^jS^Tifta polypeptide as an aqueous solution, the 
nibits a release profile which has <« 0 upon degradation 

first phase being released by matnx diffuse P been released, characterised in that the diffusion 

of the polylactide until essentially *«™£^£££Z>, and the release of the polypeptide occurs 
phase and the degradat,on ^f^^^^J^i to achieve the release profile by varying the 
over a period of at least one week, the composm ^ acid to glycolic acid, by choosing the weight average 
polylactide composition, particularly the P™P°rt on ol ™ rtion of the polypeptide to polylac- 

moLularweightofthepotyla^ 

tide or by choosing the geometry of the solid fomulrton for mp olypeptides with the terminal carbox- 

ICI 118,630 

^^^^^^^^^ 
torn 0.1 to 50% by weight of IC1 11 8,630 

lryro - al u.Hi.-Tr P - S «r-Tyr-D-Ser (O-tBu) -Leu-Ars-Pro-Msly-**) 

ising hormone (LH) and follicle stimulating hormone (FSH). 

Patentanspruche 

, 1. Pestepharmazeut^ 

von Milch- und Glykolsaure, das durch ""Jj-J*^ T^eZn eines Kettenabbruchmittels hergestel.t 
Milchsaure und des cyclischen D.meren vo Glyl kotaau e in ^ d das unter den B edingun- 

wurde, Oder eine Mischung derart.ger ^P 01 ^'^^^^ Verwendungszeitraums angetroffen wer- 
gen, die innerhalb der Zusammensetzung wahrend des JjJ^SSLetoing, wenn sie in einer waBrigen Um- 
den. nicht nennenswert hydrolj.ert w.rd "^^^SS^ a*. *- «-« aufeinanderfolgende 
gebung vom physiologischen Typ d "^ e ^SSnSung aufweist, wobei die erste Phase durch 
Freisetzungsphasen fur das Polypeptid ^^J^Sini durch Abbau des Polylactids freigesetzt w.rd, 
Matrixdiffusion freigesetzt wird und die zweite Phase a n * c ^ en aekenn2e ichnet, dass die Diffusionsphase 

und die Abbauphase des Freisetzungsprof.l dafiir ausgelegt ist, dieses Freiset- 

Zeitraum von wenigstens einer Woche erfolgt, und zwar insbesondere des Verhaltnis- 

zungsprofil durch Variation der Polylactidzusammensetzun zuer re « h «J^ des p 0 , y ,actids und dessen 
seslnMilchsaurezuGlykolsau^ 
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(Py.o-Glu-His-Trp-S.r-Tyr-D-Ser (O-tBu) -Leu-Arg-Pro-Azgly-^) 

Zusatnmensetzuns von 0,1 bis 50 Gew-% IC1 118,630 

(Pyr „. G1 „-»ls-Trp-ser-Tyr-n-ser«o-tBu ) - MU -« g -»<.-»^y-'™ S ' 

2 „ 3 b«ra 9 t, und bine inharenlb v " k °^ n ^^°^i, die wenlgslens bin Polypi umMI, das 

(LH, und MtaMMM^ *™» ,FSH, bew,*, »rd. 



Revendications 



nevciiviivo»-ivi 

, Compositionpbarmaceu^^ 

poiymere dacide lactique et dacide ^^*^?SSS^£ue en presence dun agent de termi- 
dun dimere cyclique dacide lactique e d "^^^^XSJlde slable en milieu acide, qui n'est pas 
naison de chatne, ou un melange de teis «^^^Sdi» la composition au cours de la periode 
nydrolyse de manure significative dans les cond^on — 6e ^ aqueux de ^ physiolo . 

tfutilisation envisagee, compos,t,on qu., lorsq , ell estpla cee a de lib6ration du poly . pep t ide sous 

gique, presente un prom de liberation qu, ^ rt ^ P^^^on par diffusion a travers la matrice 
forme dune solution aqueuse, la prem.ere 
etlasecondephaseetantunep ^ 

la totality du polypept,de ait ete liberie, ca ^'" e en ? q J , t|de se produit pendant une penode 
du prof il de liberation se chevauchent dans le temp^ 

de temps dau moins une semaine, la com P os,fon A™***" J^Jw ra P pport a I'acide gfycolique, en choi- 
lacompUondepolylactide,^^ 

soit (a) la composition comprend 5 a 50 % en po.ds de IC1 118 630 

(Pyro-Glu-His-Trp-Ser-Tyr-D-Ser (dtBu, -Leu-Arg-Pro-Azgly-NH,) 

(Pyr o-Glu-Hi3-Trp- S e r -Tyr-D-Ser (O-tBu) -Leu-Arg-Pro-Azgly-HH,) 
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I'hypophyse anterieure en ayant un effet sur la liberation d'hormone luteinisante (LH) et la folliculostimuline (FSH). 
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